Purpose : To evaluate the relationship between the postvasectomy period and sperm reproductive capacity after ICSI. Methods: Seventy-seven ICSI cycles with percutaneous epididymal sperm aspiration (PESA) were reviewed. Patients were divided into 4 groups according to the interval after vasectomy: 0 -5 years (G1); 6 -8 years (G2); 9 -14 years (G3), and >15 years (G4). Results: Clinical and ongoing pregnancy rates did not correlate significantly with the time period of vasectomy until 14 years. Although the higher implantation rate observed in G1, no significant differences were noted among Groups 1-3. The miscarriage rates increased from G1 to G4, reaching a statistical significance among G1, G2, and G3 compared with G4. When groups were also divided according to the maternal age, the same results were obtained.
INTRODUCTION
Vasectomy is one of the most frequently procedures performed for sterilization, representing 8% of all contraceptive methods used worldwide, because of its safety and effectiveness (1) . However, in view of the widespread use of vasectomy as a method of contraception, there is an increasing demand for vasectomy reversal. Up to 6% men have had a vasectomy for contraception and then later got remarried and regretted the decision to become surgically sterilized (2) . Nevertheless, the pregnancy rate after vasectomy reversal is inversely related to the duration of the interval after vasectomy (3) .
The advent of the intracytoplasmic sperm injection (ICSI) has dramatically improved the results for the treatment of men who suffer of severe infertility (4, 5) . This technique combined with the percutaneous epididymal sperm aspiration (PESA), microsurgical epididymal sperm aspiration (MESA) or testicular sperm aspiration (TESA) is currently a widely used approach to the restoration of fertility in postvasectomy cases in which the anastomosis has failed, or when the time of life span from vasectomy resulted in secondary sites of obstruction as well as due to patient's option. On the other hand, reports suggest that time-related effects on semen quality and fertility have been occurred in postvasectomized men (6) . The use of ICSI is supposed to eliminate these negative consequences of the presence of antisperm antibodies and reactive oxygen species (ROS) (7) (8) (9) . However, the possibility that some other factors may affect the ICSI outcome by causing a progressive deterioration of sperm quality cannot be excluded.
Two studies (10, 11) evaluated the relationship between postvasectomy period and sperm reproductive capacity after ICSI, resulting in contradictory conclusions. Belker et al. (3) proposed a negative correlation between the time of vasectomy and its reversal when patients were divided into four groups. Then, the objective of this study was to analyze the relationship between postvasectomy period and sperm reproductive capacity after ICSI.
MATERIAL AND METHODS
The records of 53 patients (77 cycles) who underwent a percutaneous epididymal sperm aspiration (PESA) procedure from August 1998 to December 2001 for assisted reproductive techniques purposes after vasectomy were reviewed. All the patients gave their informed written consent to participate in this protocol of treatment. The time of obstruction (interval after the vasectomy) was calculated and rounded off to the nearest completed year from the actual or estimated date of vasectomy until the time of surgical sperm retrieval. Patients were classified into four groups according to the interval after vasectomy. Group 1 consisted of patients with an interval of 0-5 years (n = 10); Group 2, 6-8 years (n = 10); Group 3 (39 cycles) with patients with an interval of 9-14 years, and Group 4 >15 years (n = 18). Data were collected on patients' (male and female) age, fertilization, and pregnancy rates.
Epididymal Sperm Aspiration
On the day of ovum pick-up, percutaneous epididymal sperm aspiration (PESA) was performed. All procedures were performed in our outpatient procedure room under local anesthesia. A 27.5 gauge needle was introduced into the proximal part of the epididymis and a delicate suction was performed with a 1-mL syringe. The sample was assessed for the presence of motile sperm. If in the sample there was no motile sperm present, the aspiration of the epididymal spermatozoa was further repeated.
Oocyte Retrieval
Ovulatory induction was performed through ovarian blockage with GnRH agonist (leuprolide acetate) for at least 14 days. Superovulation was made with recombinant FSH (Gonal-F ® , Serono Laboratórios, São Paulo, Brazil) in a step-down protocol, until a minimum of two follicles reach an average diameter of 18 mm. Follicular puncture was performed 35-36 h after the administration of hCG 10.000 IU (Profasi ® ;
Serono Laboratórios) under transvaginal ultrasonography. ICSI procedure was performed with oocytes in metaphase II according to the technique described by Palermo (4).
Culture and Embryo Classification
After ICSI, oocytes were incubated in IVF medium and covered with mineral oil for 16-18 h when fertilization was assessed. A zygote scoring procedure in all 2PN embryos was performed according to the PN position. Abnormally fertilized or unfertilized oocytes were removed from the dish. Embryos were classified on Day 1 into two patterns: S0 (pronuclei-PN-aligned and close with normal arrangement of nucleoli) and S1 (when these characteristics were absent) and also on transfer day according to morphological features.
Good quality embryos according to our own classification (pattern S0 and, at least, 6 regular blastomeres on Day 3 with less than 20% of fragmentation) were transferred. Luteal phase support was done by daily administration of 600 mg of vaginal progesterone (Utrogestan ® ; Laboratories Besins-Isvovesco, Paris, France). Serum β-hCG levels were evaluated 12 days after the embryo transfer.
Main Outcome Measure and Statistical Analysis
Male and female age, normal fertilization rate, fertilization failure, pregnancy, implantation, and miscarriage rates were the main analyzed data. Statistical analysis of variance (ANOVA), Student's t test, and chi-square analysis were used to analyze the differences between groups. Values were considered significantly different if p < 0.05 with the use of a two-tailed test.
RESULTS

Age
There was no difference according to the mean maternal age ( p > 0.05) among the four groups. On the other hand, significantly differences were seen when the mean age of the men was compared among the four groups (Table I) .
Oocytes
A total of 1557 follicles were obtained after ovary stimulation. Of these, 71% provided oocytes (% of oocyte retrieved). The interval between the vasectomy and the sperm retrieval seems to not impair the normal fertilization rates. These rates were similar in all four groups as well as the number of embryo transferred ( p > 0.05).
Sperm Retrieval Technique
Motile sperm was obtained in more than 90% of PESA procedures (Table II) . In only two patients (who had more than 15 years of obstruction) semen donor was used because no spermatozoa was found.
Pregnancy, Implantation, and Miscarriage Rates
The clinical pregnancy rate and the ongoing pregnancy rate did not correlate significantly with the time period of vasectomy up to 14 years ( p < 0.05; χ 2 test for trend) (Table III) . Although the higher implantation rate noticed in Group 1, no differences were seen among Groups 1-3. The miscarriage rates showed a tendency to increase from Groups 1 to 4, reaching a statistical difference among Groups 1-3 compared with Group 4. 
Results According to the Maternal Age
In order to exclude the effect of female age on the results, the ICSI cycles were divided according to maternal age and the same results were found. Pregnancy and implantation rates were lower in patients who had the vasectomy with the time span higher than 14 years, regardless maternal age (Table IV) .
DISCUSSION
Approximately 500,000 men request vasectomies each year and it is recognized that 6% of them will change their minds, usually due to remarriage, death of a child or improved circumstances allowing for more children (2) . Over the past 20 years, the surgical technique of vasovasostomy improved significantly resulting in excellent patency and pregnancy rates, allowing a man to regain his fertility. The surgery is performed as an outpatient, with well over 95% success for those men who have sperm at the time of surgery (12) .
However, it is clear that the success rates are lower with longer obstructive intervals. This is because of increased rate of secondary epididymal obstruction as the obstructive interval increase. With a good surgical technique, vasectomy reversal should successfully achieve patency rates of 70-97% and pregnancy rates of 30-76%, with an inverse relation between the interval after vasectomy and fertility after vasectomy reversal (3). Several factors have been shown to influence the likelihood of success (13) (14) (15) (16) (17) (18) . Also, Kidd and Fuchs (19) demonstrated that the success rate of a vasectomy reversal is better when the female partner is 35 years old or younger.
Couples can be offered a second option: the surgical sperm retrieval with ICSI (3,13-18). As the spermatogenesis is still normal, motile spermatozoa could be retrieved in 90% of cases. Our data confirm that PESA/ICSI procedure is a successful treatment for the infertility postvasectomy management. The technique of sperm retrieval is simple, performed with local anesthesia and can be repeated without obvious damage to the epididymis (20) .
In our study, variables evaluated as well as pregnancy and implantations rates decreased significantly when the sperm retrieval was performed 14 years after the surgery. As these results could be affected by the maternal age we evaluated the groups according to different maternal ages and the same results were obtained.
Another controversy is concerning to the role of aging male in fertility capacity. It seems to us that the male age of the patients may be more important than the time of obstruction; probably because of impairment in sperm function that occurs over the time.
Johnson et al. (21) analyzing daily sperm production in a group of 89 men (ages 21-50 years), showed that there was an average of 30% greater sperm production in younger men than in older men. There could be no doubt on the basis of this study that sperm production declines significantly with age in the human male, even though a 30% decline in most men would not be sufficient to render them infertile if previously they had been fertile.
Spermatogenesis can suffer some changes with aging, impairing the androgen production and testicular morphology. While age-related endocrine changes are well documented, those concerning semen parameters and consequent fertility are based on crosssectional studies alone. Nevertheless, characteristic age-related morphological testicular alternations have been described, such as decreased numbers of Leydig cells parallel with decreased testosterone production, arteriosclerotic lesions, thickening and hernia-like protrusions of the basal membrane of the seminiferous tubules, and fibrotic thickening of the tunica albuginea (22) . Surprisingly, these alterations do not lead to significant differences in spermmorphology, time of spermatozoa development or sperm function between young and elderly males. Although numerical chromosomal abnormalities of spermatozoa are not higher in aging males, an increase in structural aberrations can be observed. Consequently, children of elderly fathers show a 20% higher risk for autosomal dominant diseases, presumably because of increasing numbers of germ cell meioses and mitoses (22, 23) . In addition, epididymal factors can produce negative effects on sperm function, mainly when spermatozoa remain in epididymis for a very long time.
In our experience, aspiration procedures in order to retrieve spermatozoa associated with ICSI can offer good results to management of male infertility, thus providing reasonable outcome in these patients. In more than 90% of PESA cases, motile spermatozoa were found. Unlike Abdelmassih et al. (11) , in our study, sperm retrieval plus ICSI at different intervals after vasectomy group gave a constant clinical pregnancy around 50% until time span of 14 years, however, these results can be because of the differences between patients classifcation.
In conclusion, the interval between vasectomy and surgical sperm retrieval do not affect the results to get pregnancy and can bypass all of the factors that interfere with fertility in men with a prolonged interval, until 14 years of obstruction.
These results may be helpful in counseling vasectomized men who request reestablishment of fertility
